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(57)Abstract: 

PROBLEM TO BE SOLVED: To confirm whether or not 
a system is stably in operation after the extension or 
revision of the system when the system employing 
conventional components and built up is extended or 
revised or the like by a user or the like. 
SOLUTION: An evaluation unit that evaluates an 
operation of a monitor control system consisting of a 
network, is provided with a module information storage 
section 200 that stores module information relating to a 
kind of an event occurred next on the occurrence of an 
event relating to components and with a simulator 
means 201 that cross-references components with each 
other on the basis of configuration information, 
sequentially simulates occurrence of events, generates a 
next event on the basis of the occurred event and the 
module information and evaluates the operation of the 
monitor control system by sequentially repeating the 
occurrence of events. 
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->X-rAt*^5^«Bg9 8, 1 0 0~1 0 5(D^«ltt 

33 2 5 2\,cmmt%o 

[0085] mmsfc&z 5 2«, n^sai 1 o©jg 

IMrlC. ->5al/-^10 2 ©1M5*E7 7^1/2 0 3 
-U «fi)M7 7 7/l/2 5 3t»f3 0 g# 

^mgP2 5 1 fr%®nfr<z>mmftmMT'&z>m<Dm i mik 

S^r=«^«cfi, 1MEjZt?777^2 5 3©f«jSk3S^ 

7U^—>3 7mfcElR£#;5<fc3k:«j£©f?8Ba* 
tT9<, c©W»iaigllfe:Sc5v>T«iacl5a7ri';l/2 5 
3Wv-5il/-^ 1 0 2<Dffimtt£77<<)\s2 0 3* 
fcfcfclc, 75 1 0 2fc»*J**fc 

[0 0 8 6] $fiM?777;I/2 5 3 lit. 77x2*©* 

•v h7-^«^&tf77uy-i 

[0 0 8 7] J^©«fc5fcl&jffsnfc#ISflS$8 
t felt § fKffl p°p v ^fcEMSyw 7 7 x 2» flDKftfc o ^ 

[0088] bv-tMmmmtzim) mi 

Mm^mg|52 5 1 ICctoT, tt^MRflW£JII&IC 

©jaw** *^(/>*hc «t o T«ig§o^fl8^^iii^ e. 
[oo8 9] cct\ ranfr©«S0R*jWwa*nfc 
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SKS»«afllfRRt/«lJSaB£7r-r;l/2 5 3 
©«IHfc3l"3^T, fl§fiEK3$a32 5 2fc«fct>Tg«4» 

So 

[0 0 9 0] 2<blC, mf$X&£&2 5 2fr&7~a^- 
7 1 0 2lCfe^5'7S^U-7x^^>l 0 1 

-3%, iX=a^-7 1 0 2EcfcoT£!l ©H*JB!Bfcra 
f£& 5/ 5 a U - '7 3 7 tfWft-Z ft* o 
10 [0 0 9 1] mm*v hV-?VX)l-7-y 

h^U7.#>7.7-r 27£U 7-7.<Dri«a^(Dttt6A' ! ^ 
ffilJStU 14tlr r -7^7^aU-i/3 7^«#7 7l' 
A- 2 0 5tCtfi^$n?. 0 
[0 0 9 2] h7-^#US&t?77'U^-'73 7 

flifiRo^WKHJi-rsja® coasts, 7 = ^u- 

7 1 0 2tC{i75aU-73 7^fT9iiM*-> h7-7 
1 564f S SfflJWWMWT 7 'J * - 7 3 >tc fggf 3 

[0 0 9 3] Sfc, Rfftttilff 2 5 1 lcj;§S^tB« 
[0 0 9 4] coafirtttfitScJt, ±E»£i:ratt 

fc* «fi)cieag|52 5 2 tJ;t)^X7 1 A(DM«^fft3 

75 a 7-7 1 0 2 tCS^tn/c77-r AtCOV> 

[0 0 9 5] £l©S5tc{eWiESLT, i/5iU-^102 
Tftt, ffi* J ftfg^±T'tt^-r«77Uy-73>OSl 
30 f¥*^i©HMMi:ra«fc^j§$n§o ftfe, 77'J 

U-7X77>2 0 1 JCJ;S7^iU— > 3 >A^ffcn 

[0 0 9 6] ^©f5S, ilfl^7 h7-7©7;l/-7-y 
h Jf» > 7 7 7 U 7-7©?g«ffi& H t: «t 7 
40 7U7-7 3 y©jt«S^i:©14tl^Sij$n, ttffi 
r-7 ^7 ul/-> 3 7$£3H£7? 7 7 7;l/ 2 0 5 Eft 

[0 0 9 7] ±i&Lrc£olC, *%W<0$m<D&MlC& 
i>iRfflp a p^ffl^fci£raiJffll77 l xAS0 r ^©fPffigg 

7u ai»ttmu/'c*&»ctt, iin(cjsuTaj5eiB^7 

7-T;l/2 0 3©ftg£|?fii$LT, pSPS^ff^^Lfclil 
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[0 0 9 8] LfctfoT, mz.l£i/*7-J*ffii$.ti i ^&® 

[009 9] mW<D% 3 <DHS£<DJ£10 imMMV) 
iSM&^X-r i»fi\ 3! 1 Xtim 2 cDHIffi«fficDS«J 
fflli/Xr^fcio^T, ~>Xf-A£«/&-f3&lii5 9 8, 

1 0 0-1 0 5tCt5tt?)S^7r^^iJ^^|5S±b 

[oioo] z.<Dtz^\z, ^mmmm<Dmmmm^x^ 

AtCt3V^T(±, #Sf§9 8, 1 0 0~ 1 0 5tC08lC^ 
?V7 H7x7#§J&*W?>nT^3 0 

[oioi] m8it*mmm3<DmM&micfc%${m 

n ° n *m v > fc^$ijffii -> X f A fctt * ic gg 

eftsv7h£x7«jKiw*^7n-y*i8-efcs. 

[0 1 0 2] fflmiC^t&vlC, #HS9 8, 10 0- 
1 O5 0»XrA«, ^U-f^y^>XfL3 0 5 
±C->x7-F5^77'J 3 0 4illten, ASICS' 
iT-K^^'J 3 0 4±lc77 l J'7-:>3 >7P-t: 
X3 0 0RQ*SSg^yn-bX3 0 1 AWt e>ftT<^ 

[0 10 3] CCT, 77 l J^->a>'yotX3 0 0 

D, ">x7-K7'T77U 3 0 4rt<DI/0MaO'>x 
7-K7-<^7U 3 0 3^LTr-fX ^±©77^/1/ 
3 0 2tC77-fe7s-f £>„ 

[0 1 0 4] «6fi£1l7 , n-t:*3 0 1(4, T7Vr->> 
a 77P-fe7.3 0 0»c«fcS I/0HIO->i7-K7^ 
77'J 3 0 3^57 7^1/3 0 2'\©7£-feX£g 
*1U 7r^A/iWII(^7T-f;I/»*lli*j!«j|ff«n*IB 

«SBSyp«3 0i(i, f-fX*±07r^ 
3 0 2 tfiWt S nfc«£K 7 yOmftoindM* 7 

y-fjimmmyr^ji3 o 6tiEgu n^ttaji 

[0 10 5] v-iT-K^^^'J 3 0 4(4, 77'J^ 
— > a >7d ff=y Uf^SL^b i/x. 7 F^-f 7*7 U T* 
lO'>i7- F7-l"77'J 3 0 4©tf©77-l';l/ 
Sftlliltf)^ 7^ #ffi#C> feOfr 6 7 r -T /I4WHE 

tm<D7 7'<)im{mm7<<77<j 3 0 3 £6*8**5 

[0 10 6] <!O7 7'l';H»f^RIJl<0'>x7-K7>l'7' 
7'J 3 0 3 (WT> 77-f;H»ffRtfSfflffl->x7-K 
^77'J 3 0 3£*>l^-5) (4, 77'J^-->'3>7d 
-tz73 0 0£££TV7^±£>77--r;l/3 0 
■bX*iR»)a5<0*-p&<, |n]77-tr7.tffco/c:*§£- 
fc» *©|§*ffl^g7 , n**3 0 1 IcjlftiU 
7 7^ ;l/«fBK»* 7 7 ;l>»fl3KS 7 7 S Jl 3 0 2 tc 
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[0 10 7] 3Mc, W±0«fc5K*lS*n/-c*IISfi«!» 
lc 3s 3 iftffl a a B £ffl v ^l»JfP i/Xr Aoftffic oi> 

xsiWfa. 0 1 xbh 6 ic^-r £ 9 aEitii^f 
i»*«^-rs#H-w«c, 03 t^-r 1 /oii(o->x 

7-K7^77U 3 0 3&tf77-Y;U${tfB&77'l';U 
3 0 6AW5»n§ti:tt, tfilgffi7 , P-bX3 0 1 

[0 10 8] C©«BEil7'n-fe*3 0 1 ttfUHUhT 
SfcKlftLTfet), M7"D«3 0 1ICJ;oT> 7 
10 7U-7— '>3 >7n-feX3 0 0<DrV x?±<D7 7-r;b 
3 0 Z^OJWttflifKlg&SnTV*,, 

[0 10 9] CCX\ 77'jy-i'3>3 0 0)!)^f-f 
X^±©7 7^;U3 0 2^i,^5SM*tf$ofti 

[0 1 1 0] 09 (a) lt*mMBW*CiSV577'(j]/ 

w&Rxsmsm ~> x 7- f ^ 757 y atfts/n -t * 
©i&ft*jSTHTa&?>, 09 (b) icitm<Drcib. se* 

[0 1 1 1] 09 (b) K3vrfie*©7 7-r/biMttH>' 

20 x7-H7^77UC{4, 77*U'5r-'>3> / ^6©S* 
(t 1) £§ttT, 7 7-Ol/«DffrK J f>l|i'l£, 77-OKD 
AtHMtT^O^TSS (t 2) o CO8£*<0J'x7— 
K7^77'Jfct4, 77-t';l/«0^ J f>giJ|^Of5@ J fs A 

js, fN& XW7J) fcgas-rssMittairs cn^7/ 
^^m-.ttfgiii'i?- K5-r7*5 u 3 0 3 tea 

t$x./c<W09 (a) tC^-r**fiSff^T'fe§ 0 
[0 1 1 2] 09 (a) iC7K?*mMBm<D77<<Jl>M 
■ Myilffl^x7-K7^77'J 3 0 3*m^rctz 
30 (C, 77'jy— >3>3 0 0A^77-T;l/ffiffS* (u 

1) ««^i;fc«#%#**o 

[01 13] loi^ g=f\ 77^MMfmm\zy 

7 >r oWJftottnl^ 7 7 ;HftfE& tf ssifli -> x 

7-K7^77U 3 0 3^e»mS^17P-tX3 0 lie 

s*^n§ (u2) o cffl7r-f;ufii^B**«a6orcg 
i4, ?f?ii^M7 , p-t:x3o 1*^53.— ificaasns 

tf, 7 7W/I/affA^8rnr«n5«^k:t4, ttKiaH7*o 
tX30 1 frC ! -/x7-K7'l'77 l J 3 0 3s\774)\< 

mttmt&mm^z.znz (u 3) . ifrs^iy 
40 d«3oi ^a—tficiiaL, sfpr^Si&sfflaa:^ 

T4l/>. 

[0 114] C©»fttfflte8fBr&£ltfc«£©#S/x7 
-Fv-f75ll 3 0 3fc«t2.77i';l/^*^fif^n, 
^©HfTtuti:, 77-f;Mtff*'HBft«n*B**>x7- 
K^-Y7vU 3 0 3fr67 7-OH*fftBS7 7-i'^3 0 
6»c|Bgi*nS (u4). 

[0 115] Ml/^T, f'CXi'±(?)7 7^;l/3 0 2lC^t 

so -r§77-r^fw^T$n (us) % co77-</ns 
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myrJMcmmtiz (u6) „ 

[0 116] CO^dtCLT, y 74)13 0 2<D77-fe 

m^mm^^y^v 3 o 3^e.miiKti7o-t7.3 o i 

[0 117] $ tc, 77-01/ 3 0 2 0rt§*SHUfc« 



mzU77-oi3 o eicaassftTi^fet), 10 [H 

[01 is] mrnmvttmicm-rrciib, ^77^ 

;b«iftffrtgfe § ^ li tb t> in \z v>m%. L fc 7 7 << >i ic % 
-T§^rt^7 7l';bSf / FE®3 0 6 KtESsns. 

[0119] ±&Lrc£?ic *mwcomM<oBmic% 

Wmic, Wfc-?74i\>W&V>*sx.T-Y=74-J : yV 30 20 
3Somil^otX3 0 1 *88tt, WM±©£T 

*stiu £fc fee»^ui6jg^L/c7 7-r;i/<Diiji^ j f 
&;re&7 7 -oKDmf*^ Lmimnm±t?> c 

[0 1 2 0] $fc, *^i5Sff^C)l£?lM'#v'7xA(C*5 30 
l^Tte, 7 = V77±<D7 7-l7l/3 0 2 £j#<t Lfcf2i*£ * 
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* 7 7 -i7HtflFEtR 3 0 6 J: o IC Lfc<D7\ 7 

7 -i £ o TKHIW^lC & ^ fclf£& if {C 

M(DVimicmtCttfT°%% a $fc, 7 7l7Hsg#<DfB 

[0121] e:ne.tcj:oT, a— if'(D^cD»jgfb. 

[0 12 2] 

£>$nfcl£*j!»:7XxA£W£ it o t&^s. 

[0 12 3] 77 7h©iSMd®->7xAlC*31/"'T, H 
£©#§)?5cKfrfc&-b7+r 1 0 6£ii*Df 3tf££#;i 
5o -fey+M 0 6y:7 ^ -£££»!lft^Cx-*^-7•9-- 
/^ 1 0 3, ^^U-^X-r— >3 7 1 0 4 KgffiTSc 
ftoT, -fey-y-i 0 6*iiSp-r5i:LAN±©JHB*3b^ 
KM., LAN0£jg§*&6UTL*3RT&Stttffc-5. 
*CT\ ->$al/-?l 0 2^fflV^T^«*J^S^ 

[0 12 4] $1", -75aU~* 1 0 2 ©#fj£E$77 
-Ol/2 0 3lC^«fi)cB^(D/^7-7^g|5!tt^iaai 

2tt& 0 ->t , jt77^/i'2 o 4 ic(4aue«n*ttiat 

[0 12 5] C©^fCfelt5Sfi)tia^7 7-l';l/2 0 3 
[0 12 6] Cilfli, h«7— *©7nr-3;l/BJB 
[0 12 7] 



######## ip ############################################# 



Type IP # 
Name IfzcOOl # 
Ipadrs A30 : B03 
UpperP TfzcOOl 
LowerP CfzcOOl 
Type IP 
Name Ifzc002 
Ipadrs A30 : B03 
UpperP Tfzc002 
LowerP Cfzc002 



: C01 : 001 # ffif8mm<0>*7*-t> (IP7 KU7) 
»W|f!)^7^-^ (±{67n r-n;l/) 



COl : 002 



• <(£B§> 

Type IP 

Name Ifzc020 

Ipadrs A30 : B03 : COl : 020 

UpperP Tfzc020 
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17 18 
LowerP Cfzc020 

[0 12 8] 

# -T— HK«J:Siifi«iau^;KO»jSSj|| 
########MAC############################################# 
Type CSMACD # H§(£gSi<D£-f' 7 

Name CfzcOOl # «$g|i<D£itij 

UpperP IfzcOOl # mfSMfkom?*-* (ifitynhn;!/) 

MACadrs AO : 00 : 01 : 00 : 00 : 00 # mtiSRMG/*?*—* (MAC7FU7) 

Cable Cable : A # «Bgg^OS^1f ff 

Type CSMACD 

Name Cfzc002 

UpperP Ifzc002 

MACadrs AO : 00 : 01 : 00 : 00 : 01 
Cable Cable : A 

• <$m> 

Type CSMACD 
Name Cfzc020 
UpperP Ifzc020 

MACadrs AO : 00 : 01 : 00 : 00 : 19 
Cable Cable : A 

[0 1 2 9] 

############################################################# 

Type etherCable # «J&gjg<7}£^7 
Name Cable : A # ffi®MM<D&1iti 
SPV 0.77 

ConnectCSMACDN 20# fll^S*CD^^1f $8 (»tt/-K») 
ConnectCSMACD CfzcOOl 10 # M£g£<DSffi1lt$R (gftftll) 
ConnectCSMACD Cfzc002 20 



• <<M&> 

ConnectCSMACD Cfzc020 200 

[0130] iimw&T-&imm\c7-zmwmt>m 

4%Jg»Sl£-rSo *xU*77'f7l/2O4<9fSj$0iJ£ 40 
0 1 0 IC^fo 

[0131] 01 oiiMMmicisifZis-rvxyT-m 

2 o 4mv&m*7r<tmT'tbz> 0 

[0 13 2] ISIiaicfcV^T, 

#Sf527f-/UF : -f"<>r-*iiftrf S*j££JIS 
*137^-;1/K:^yh <D»£I9I!J 

#SS5 7-r-;UK : 'f'OHD/W-* GM^te) 

«B6 7-i-;l/K rW-OhO^*-* (JS$fc) 50 



[0 13 3] ->5 3iU-#X>^y2 O 1 tt, ftdcSBft 
77^2 O 3*&#&#trJ¥«Lhfc*-y h7-^cDt 
xrt>*tr£aU:fcfll?6U S/xU*7T^I/2 0 4*« 

[0 13 4] muiy V 1)7 h 2 0 2 A^^JIHtC- 

Jl/^-fT^'j 2 0 0lCj£82*lTi3tK cntftoTia 

■<^y v <) t, h 2 o 2 (centre 

[0 13 5] ->5il/-$I>i;>2 0 1 (i-f^y hU 
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*m 1 1 Rtfm 1 2 tc^-r 0 
[o 1 3 6] m 1 1 immmiasifzmmvzfr-fv 

[o 1 37] hi 2 immmicisvzmmm&v&mm 

[0 13 8] UxJ:»>, hn--7tS©*8aWf 

tf%-£tLrcct.ttt>frZo io 
[0139] <®*.m<D®&*xWimLrzm'£iao 

ttS 7 7*U > a >«UiaHt*OttlftW8fc 

7-*fflfi&££©*$tffEai£*u cpuojaasiie 

[0 14 0] £ic, »3^hn- 7^©tSlS^cte 20 

©i#j&gjgK:ttJSt-3^:i-;i/^75y 2 o o*jf 

O. 1i^l2^77^;U2 0 3£fi*>y H7-^<0«|j«fe 
cttfT^y^r-i/a XDflt^lCO^Tia^n, isi-V 
t77^2 0 4lCtt*y h7-7±cD7-*£{fS* 

fi^rff^77yy-i/3>T-ii, Z^y-ir— >3>i:* 30 

[0 14 1] JS^nyha— 5^©ffih^fci3 
ttttm*? h7-*<DX/l/-7> h^ottflMltco 

■y dntcfcOiifittfli^gT-fa 

[0 14 2] f fc, tlrSil 1 0*SS5LT^S«^ 
fctt, ii«l(JTCP/I P7*o hajHcfcSiM* 

SftL-ef-x-y fc&frlTi&f&Slcl, 40 

T*5l^fc#|jfliBBai77-f;l/2 0 3<Drtg*">£>jSgcr)&^ 
«£I^T«$fai7 7^;l/2 0 3*ttj8Lft*jrc. 

[0 14 3] £5>(c, Stf-JMfcDv'x 7-^^7*7'; 
3 0 4ff©7 7"<';H*^Mav-r7'7y 3 0 3Ef/^ 
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s„ cnu:j;t>, 77yy— >3 y7u-tx3 0 o^s 

tV7>7±©7 7171/3 02Oi^I^feo^£ 

sr&i£8i7ci-tr7.3 0 icii«i?n, 77 , ;^->'3> 

7"P-feX3 0 0fr5><D7VX*±©7 7'l';l/3 0 2C0i£ 

[0 14 4] $fc, xVX^±07r-l';U3 0 2M1DS 
fm**^ofc«^tt»BEIga7'n : feX3 0 1 'xilfttf 

77"<;KcM-r?.^rtS^7 7'i';l/SM5^3 0 6tc 

[0 1 4 5] sawa, ±m&mmm • mum 

[0 14 6] ^SBB«l-mtfif|»Ci2«Lfc#a 
7W?A (V7h7X7¥S) £ LT, fl»J*.fcf«JlCT 
(CD-ROM, DVDI?) , ¥m#**:V& 

Atcte, tf»«tHff$-ti-§y7h7x7#S (*fT7 
n?7A®#fc&t , x-7VI^-r-*«31fc$trt £ft 

TWvAfcKfcii*, *fc*£fc«fc»)S£7*n?'7A 
fcJ:5V7h7X7#S%«l»U Cl<DV7h7x7¥ 
IS(c J; TSjff A'(H»$n« c t tc J: t) ±52 bfc^if^ 

[0 14 7] 

ffla*ffl^T«KiStfe->^r y^ict Offing 

[0 14 8] Sfc *»iflicj:ntf, rflfflffi^ffl^Tfii 

[0ffiOffi*^i«H^] 

[0 1 ] imm<om \ <Dmmmm\z^m.m^m^ 

[H2] *y~*\s-*<Dmm\*7f<t-?uy>7m 0 
[0 3] &mj^yY<o7-zM&mi£*.-tm e 
[0 4] n«0^ifit43tt**>5a u-*o»^*^-r«E 
na 0 
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[05] V7h*X7fcM-K$x70ftfls*HP$»«:« 

[06] *HB^<D^2<D*SS^(C^§iRffip a a ^fflV^c 
iSl$lJ»->Xr A©H»f3»3rf 7 a -y *0„ 

[0 7 ] nsfijgs8tcfctt§i#»fg«o«^0ij^-r0o 
[0 8 ] *m%<Dm 3 ^sfi^^tc«5rRfflp a p^ffli/^c 
mmu '>xfAcfe(t5 &iMii§§ »t ?> n s v 7 

h 7x7*$#l£^f 7n -y ^ 0 O 

[0 9 ] mMBMlctsifZ 7 t -T;WlfffttflgSfflS/x 
7-F7l'77USt/#e7u-lrX<Di6ft^-r0o 10 

[01 o] ^»«f|Kte^5S/^y*7r-f;KDgsaffl* 
^■T0o 

[011] IS»fl!KfcttSi3&&XA'-7V bcDfclM 

^^"f 0o 

[012] ^ifiis«»c*^*«^ia»©«g*«y%^-riao 

9 9-7*-*e2SB 

i oo-K 

i o i -ffimmmy-^ 20 

1 0 

1 0 3-f-^^-7^-;'! 

1 0 4-^l/-^Xf->a> * 
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1 0 5-nyhn-7 
1 0 6-*^ 
1 0 7 -IHm; 

1 0 8 - 

1 0 9-iiR 

1 1 o-mmmm 

2 0O-ti'a-;l/7'f77 , J 

2 0 1 •->5a^iy> ! y 

2 02— r^ynixh 

2 0 3-«WMESE7r-<;l/ 

2 0 4-i/tW77^l/ 

2 0 5-->5aU->'3yiSmil77^ 

2 5 1 -IMttttbtf 

2 5 2-j#$fei£g|3 

2 5 3- -m^simy 7 <oi> 

3 0 0- ••77 , J^->'3>'7n-fex 
3 0 1 -UteigffiT'o-bx 

3 0 X*±©77'l'/P 

3 0 3 -y7-fjmimm^^y^v 

3 0 4-->i7-F7'C7'7'J 
3 0 5-^l/-f^>^->XfA 

3 0 6--y r^jummsmsim 



[01] 



/IP O 



,100 



^04 



^7 ^3 > 



/1 0 0 

Eg 
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✓98 
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[03] 



[04] 



im 1 2] 



7 KU* 



77'J 
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fttiStl 



^19 
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tttt| 
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CfzcOOl 
Cfzc002 

Cfzc004 
~S1 CfzcOOS 
CfzcOOB 
Cfzc007 
CfzcOM 
• S2 Cf zc009 
CfzcOlO 
CfzcOII 
Cfzc012 
. gg Cfzc013 
CfzcOH 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the SCS which used the general-purpose article, and 

its evaluation equipment. 

[0002] 

[Description of the Prior Art] The SCS is widely used for supervisory control, such as a water supply 
network and electric power system. Thus, about a system with the big effect of [ at the time of the 
occurrence of accident ] with high or public responsibility, operational stability of a SCS is very 
important. 

[0003] Therefore, the computer and controller of the dedication which has the need and sufficient 
capacity to each system, application, etc. are manufactured or created, and the system is made to 
build in the conventional plant SCS. Thereby, the stable actuation assumed at the time of design 
manufacture can be guaranteed. 

[0004] Although this conventional SCS can secure the stable actuation, since the system component 
consists of a supply chiefly, it is difficult to carry out system extensiveness uniquely by the user side. 

[0005] However, the SCS in which the easy escape of the system after manufacture and use of a 
general-purpose device are possible is demanded from a rise of the request of opening-izing and 
downsizing-izing in recent years, or low-pricing of a general-purpose device. 
[0006] 

[Problem(s) to be Solved by the Invention] When a plant SCS is made to constitute using a general- 
purpose device called a commercial personal computer, a commercial workstation, etc., while a 
system is made into a cheap thing, it is easy to add, change and delete a computer, a peripheral 
device, etc. suitably by the user side of a SCS. 

[0007] Therefore, in a user, although the alteration of a system is also performed more often, even if 
it is after such an alteration, it is necessary to guarantee the actuation by which the SCS was 
stabilized. For example, even when accident occurs and a lot of data flow a system top at once, a 
system function must fully be maintained. 

[0008] However, it is difficult to secure the actuation stabilized compared with the conventional SCS 
which consists of a supply chiefly, for example with Ethernet, at the SCS using a general-purpose 
article, since a new terminal etc. can be added freely at a user side. 

[0009] This invention was made in consideration of such the actual condition, and the 1 st purpose 
has the system built using the general-purpose article in offering the SCS using the general-purpose 
article which can check whether it operates stably after the escape etc., and its evaluation equipment, 
when an extended change etc. is made by the user etc. 

[0010] Moreover, the 2nd purpose is to offer the SCS using the general-purpose article which can 
prevent that the actuation is performed carelessly, when the contents of the system built using the 
general-purpose article are operated by the user etc. 
[0011] 

[Means for Solving the Problem] The 1st invention made in order to solve the above-mentioned 
technical problem is made about the evaluation equipment of the SCS as a simulation means to 
evaluate actuation of the SCS constituted by the network. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_webcgiejje 7/19/2006 



JP,2000-295242,A [DETAILED DESCRIPTION] 



Page 2 of 12 



[0012] The required information for performing simulation to this evaluation equipment is stored in 
the configuration descriptive information storing section, the module information storing section, 
and the scenario storing section. 

[0013] That is, the configuration information between the components in a network is stored in the 
configuration descriptive information storing section. A component here is the large semantics not 
only containing the computer itself which constitutes a network node but each component of the 
software (OS and application) in a network transmission line and a network node etc. In addition, the 
network component and the application component are raised with the operation gestalt as the 
example. 

[0014] Moreover, when the event relevant to a component occurs, the module information of what 
kind of event next arises is stored in the module information storing section. Here, an event serves as 
a unit for performing simulation, and has named genetically the occurrence generated on networks, 
such as an input, an interrupt, and data transmission, or the node of those. 

[0015] Moreover, the event information which it is at the simulation initiation time and is planned is 
stored in the scenario storing section. This serves as initial information on simulation. 
[0016] Each of such information is used by the simulator means, and system-evaluation simulation is 
performed. That is, based on the configuration information in the configuration descriptive 
information storing section, each component is first matched by the simulator means. Next, event 
generating is simulated sequentially from the event stored in the scenario storing section, and the 
following event is generated based on the event and module information which were generated. 
[0017] And actuation of a SCS is estimated by that this event generating is successively repeated by 
the simulator means. 

[0018] Therefore, the system built using the general -purpose article can check whether it operates 
stably after the escape etc., when an extended change etc. is made by the user etc. Moreover, with 
this equipment, even when using a supply not only for a general-purpose article but for a system 
chiefly, same simulation can be performed. 

[0019] Next, the 2nd invention for technical-problem solution is made about the SCS using the 
general-purpose article which contains the computer for non-specified uses as a network 
configuration device while being constituted by the network. The computer for non-specified uses 
here means not the computer that has the hardware of the dedication created for SCSs but the 
personal computer and workstation which are generally marketed. 

[0020] The evaluation equipment and evaluation equipment of a SCS of invention of the above 1st 
are connected to this network. 

[0021] A malfunction detection means is formed in this evaluation equipment, and malfunction 
detection of a network configuration device is performed to it. 

[0022] Moreover, when abnormalities are detected by which network configuration device with a 
malfunction detection means, by the configuration description means, except for the network 
configuration device concerned, the connection configuration between the components in a network 
is reconfigurated, and this reconfigurated configuration information is stored in the configuration 
descriptive information storing section. Furthermore, evaluation of a system of operation is made to 
start with this configuration description means by the simulator means. 

[0023] Therefore, even if the system configuration condition of the control monitoring system under 
operation changes, it can check whether corresponding to the change, evaluation about the system 
can be performed, as a result it operates stably in the condition. 

[0024] Next, the 3rd invention for technical-problem solution is made about the SCS using the 
general-purpose article which contains the computer for non-specified uses as a network 
configuration device while being constituted by the network. The computer for non-specified uses 
here is the same as that of the case of invention of the above 2nd. 

[0025] In this SCS, when an information actuation monitor means is formed in each computer for 
********** and the specific information on the computer for non-specified uses is operated, while 
the purport of that information actuation is notified, only when actuation authorization is obtained, 
the information actuation concerned is performed. 

[0026] Therefore, when the contents of the system built using the general-purpose article are 
operated by the user etc., it can prevent that the actuation is performed carelessly. 
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[0027] Next, in the 3rd above-mentioned invention, the 4th invention for technical-problem solution 
is a SCS using the general-purpose article equipped with an actuation information record means to 
save the information actuation record, when operating specific information. 

[0028] Therefore, when system behavior becomes unstable by information actuation, it can return to 

the original condition. 

[0029] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
[0030] (Gestalt of implementation of the 1st of invention) Drawing 1 is the block diagram showing 
the example of 1 configuration of the SCS using the general-purpose article concerning the 1st 
operation gestalt of this invention. 

[0031] This SCS is for performing plant supervisory control, and a terminal 100, the information 
distribution server 101, a simulator 102, a database server 103, the operator station 104, a controller 
105, and the sensor contact 98 are connected to the data transmission line (signal cable) 99 of LAN 
using Ethernet etc., and it is constituted. From the information distribution server 101, a personal 
digital assistant 107 and a terminal 108 are connected through the communication networks 109, 
such as a public line, and the sensor 106 which supervises the condition of a process is connected 
from the sensor contact 98. 

[0032] Moreover, a simulator 102 is the example of 1 configuration of the evaluation equipment of 
the SCS which used the general-purpose article, and, as for this system, evaluation equipment was 
connected. 

[0033] Here, each equipments 100, 101, 102, 103, 104, 105, and 98,107,108 consist of a commercial 
personal computer and a commercial workstation. Moreover, the reconstruction article of a general- 
purpose article or exclusive elegance is used also for such application software by the case. 
[0034] Here, a terminal 100 is for supervising the condition of a plant and analyzing a process data, 
and the operator station 104 is a station for an operator to operate a plant. Moreover, a database 
server 103 is a database for storing data, such as a process value. Moreover, a sensor 106 acquires 
process information etc. and a controller 105 controls a sensor and a controlled-system device. 
Furthermore, the information distribution server 101 is an information distribution server for 
distributing plant information to the terminal 107,108 of under migration or a remote place, and is 
connected with the remote terminal 108 which is the personal digital assistant 107 and the terminal 
of a remote place which can be carried in a site etc. through a communication network 109. 
[0035] On the other hand, a simulator 102 is for predicting the engine performance beforehand and 
examining the network engine performance, when extending the equipments 100, 101, 103, 104, 
105, and 98, such as a terminal. For this reason, a simulator 102 describes a new communication 
network configuration, and performs simulation in that new network configuration. 
[0036] Drawing 2 is the block diagram showing the example of a configuration of a simulator. 
[0037] As shown in this drawing, the simulator 102 consists of the simulator engine 201, the module 
library 200, the event list 202, a configuration description file 203, a scenario file 204, and a 
simulation result permanent file 205. 

[0038] The simulator engine 201 is a part which actually performs simulation. This engine 201 reads 
what kind of composition the simulation object has from the configuration description file 203 and 
the module library 200, reads the scenario and each of its event of simulation in the scenario file 204 
and the event list 202, and performs simulation. 

[0039] That is, the simulator engine 201 copies the event which it is at the initiation time and is 
planned beforehand to the event list 202 from the scenario file 204, and simulation is performed by 
carrying out sequential execution of the event on this event list. The device engine performance 
required for simulation is described by the module library 200, and the event newly generated by 
performing an event is added to the event list 202. 

[0040] The simulator engine 201 performs such simulation until the event on the event list 202 is 
lost, or until fixed time amount passes, it predicts engine performance, such as execution speed of 
the application in a terminal etc., such as the throughput and response time of a communication 
network, and consumption of a resource, and outputs a simulation result to the simulation result 
permanent file 205. 

[0041] The configuration description file 203 and the module library 200 store the information for 
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reproducing the network configuration in a plant SCS on a computer. Here, the configuration 
description file 203 is a file which describes the network configuration of the SCS used as a 
simulation object. Moreover, the module library 200 defines the components for expressing each 
network component. When an event is performed, as a result of more specifically performing the 
event, information it is decided that it will be what kind of event next occurs is described. 
[0042] The scenario file 204 and the event list 202 record each event generated in the overall flow of 
simulation, and this simulation. Here, the scenario file 204 stores various kinds of scenarios which 
consist of an event which it is at the initiation time and is planned beforehand. 
[0043] The event which the Request to Send which it is at the initiation time and is planned 
beforehand generates is copied to the time of simulation from the scenario file 204, and the new 
event generated by performing each of this event is also stored in the event list 202. In addition, as a 
class of event, there are events, such as an input from the event which makes it generate on a 
network in simulation, and the outside which affects actuation of application, and an interrupt, etc. 
[0044] Drawing 3 is drawing showing the example of a data configuration of various events. 
[0045] These events are stored in the event list 202 at the time of simulation activation. 
[0046] Next, actuation of the simulator 102 built into the SCS using the general-purpose article in 
this operation gestalt constituted as mentioned above is explained. 

[0047] (Engine-performance prediction of the throughput of the communication network at the time 
of extension of a terminal, a controller, etc.) This engine-performance prediction predicts the 
consumption of the throughput of that communication network, a response, or a resource etc., when 
data transmission is carried out from the sensor contact 98 to a terminal 100. 
[0048] Drawing 4 is the flow chart showing actuation of the simulator in this operation gestalt. 
[0049] In order to perform such simulation, it is first read in the configuration description file 203 
with the simulator engine 201 how the simulation object is constituted. A simulation object is 
decided by this. 

[0050] Moreover, it is at the simulation initiation time and the event on the network of "the Request 
to Send planned beforehand occurs" is described by the scenario file 204. This event is first stored in 
accordance with time series to the event list 202 with the simulator engine 201 (SI). 
[0051] Next, every one event registered into the event list 202 is taken out in order of generating 
time of day with the simulator engine 201, and generating of an event is notified to the component 
relevant to the event. Each component which received the notice of event generating performs 
processing doubled with the event (S2), and a new event is registered into an event list when 
required (S3). In addition, these notices, processing, and registration were constituted on the 
simulator 102, and the information on the above-mentioned component is stored [ simulation ] in the 
module library 200. 

[0052] In this way, if the event registered into the event list 202 is lost or simulation of fixed time 
amount is performed, (S4) and simulation will be ended and performance datas, such as transmission 
speed, will be outputted to the simulation result permanent file 205 with the simulator engine 201 
(S5). 

[0053] (Engine-performance prediction of an application process rate when exchange etc. carries out 
components, such as a terminal, etc.) This engine-performance prediction predicts processing speed 
of application, consumption of a resource, etc. which operate on a terminal or a computer, when a 
terminal and the components of a computer are exchanged, reduced and extended. 
[0054] In such a case, it corresponds, the configuration of an application process is described by the 
configuration description file 203, it is described what kind of processing applications, such as file 
radial transfer, network communication processing, and data processing, perform, and parameters, 
such as the frequency and amount of I/O, the amount of operations of CPU, and engine performance, 
main memory capacity, are also described. 

[0055] Moreover, events which affect actuation of application, such as an input from the outside and 
interruption, are set to the scenario file. 

[0056] Under such a situation, initiation of actuation of a simulator 102 advances processing in 
accordance with the flow shown in drawing 4 . 

[0057] That is, the event which it is at the simulation initiation time and is first planned from the 
scenario file 204 is copied to the event list 202 (SI), with the simulator engine 201, simulation is 
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hereafter performed like the above (S2 - S4), and performance datas, such as processing speed of 
application, are outputted to the simulation result permanent file 205 (S5). 
[0058] (Engine-performance prediction of application process rates, such as a throughput of the 
communication network at the time of extension of a terminal, a controller, etc., etc.) In this engine- 
performance prediction, at the time of extension of a terminal, a controller, etc., while simulating 
actuation of the application which operates on a terminal or a calculating machine, when being 
accompanied by transmission and reception of data, simulation is performed to the new 
communication network configuration described with the configuration description equipment of a 
communication network. This predicts the speed of response of application etc. with the throughput 
and response time of a communication network, the consumption of a resource, etc. 
[0059] In such a case, it corresponds and the network configuration for simulation and the 
configuration of an application process are described by the configuration description file 203. 
Moreover, the event which it is at the simulation initiation time and is planned is described by the 
scenario file 204. The input which influences a communication link, a failure, etc. which are 
generated in the communication network which performs simulation, and application will be stored 
in the event list 202. 

[0060] Based on the information on these configuration description files 203 and the scenario file 
204, simulation processing of drawing 4 with the simulator engine 201 is performed (SI - S4). As 
the result, performance datas, such as a throughput of a communication network and processing 
speed of application, are outputted to the simulation result permanent file 205. 
[0061] (Engine-performance prediction of the throughput of the communication network at the time 
of a halt of a terminal, a controller, etc.) At the time of failure generating of a halt of a terminal, a 
controller, etc., this engine-performance prediction performs simulation to the new communication 
network configuration described with the configuration description equipment of a communication 
network, and predicts engine performance, such as the throughput and response time of a 
communication network, and consumption of a resource. In a SCS, this simulates about what kind of 
effect the effect of the equipment down has on the whole system, when which equipment is downed. 
[0062] In such a case, it corresponds and the configuration except the device which stopped at the 
time of a halt of a terminal etc. is described by the configuration description file 203. Moreover, the 
event which it is at the simulation initiation time and is planned is described by the scenario file 204. 
[0063] Based on the information on these configuration description files 203 and the scenario file 
204, simulation processing of drawing 4 with the simulator engine 201 is performed (SI - S4). As 
the result, performance datas, such as a throughput of a communication network, are outputted to the 
simulation result permanent file 205. 

[0064] (Simulation actuation for simulating actuation of software and hardware to coincidence) 
Next, in order to realize the above simulation, the structure is explained about how actuation of 
software and hardware is simulated to coincidence using drawing 5 and drawing 3 . 
[0065] Drawing 5 is drawing explaining the structure for simulating actuation of software and 
hardware to coincidence. 

[0066] This drawing is shown by the broken line as if the contents of the module library 200 acted 
on the direct event list 202, in order to make correspondence relation intelligible. However, in fact, 
these are once read into the simulator engine 201, and are reflected in the event list 202 as a 
processing result of this engine 201. The situation is shown by the continuous line between 
components 200,201 ,202. 

[0067] first, in order to simulate actuation of a network simulation and application, it is necessary to 
simulate a simulation of the data transmission on a network, simultaneously the hardware of the 
computer corresponding to the node on a network (mainly computer) and actuation of the application 
which operates on it As for drawing 5 , the example of the configuration of module for it is shown. 
[0068] Even the hardware configuration element 1 in drawing 5 - IP 16 are the modules (henceforth a 
module 1 - a module 16) of a simulator 102, and these are stored in the module library 200. In 
addition, the simulation function of each of these modules 1-16 is realized on the simulator engine 
201 in fact. 

[0069] In this, modules 9, 10, 11, 15, and 16 are equivalent to the module which simulates a 
network. A simulation of transmission on a network is performed by registering the network event 
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17 as shown in drawing 3 (a) into the event list 202. At this time, each information shown in drawing 
3 (a) can be giving the network event 17. That is, the application which should process data in 
addition to the address of the transmission place of data or the contents of data, and the type of the 
device are described. 

[0070] Therefore, corresponding to the module (here TCP9) of the last which simulates network 
actuation, the application event 21 as shown in drawing 3 (b) is registered into the event list 202. The 
event destination is a module which simulates actuation of application 7 and the application of 8 
grades. 

[0071] On the other hand, the modules 3, 4, 5, 6, 7, 8, 12, 13, and 14 in drawing 5 are modules which 
simulate actuation of application. By the application module (here application 7 and 8), if an 
application event 21 like drawing 3 (b) is received, the functional event 18 as shown in drawing 3 (c) 
will be registered into the event list 202. The destination of this functional event 18 is a functional 
module like modules 3, 4, 5, and 6. 

[0072] In a functional module, in order to simulate processing of hardware required for processing 
etc., the functional event 18 which made the module (here OS2) of OS the destination is registered 
into the event list 202. OS registers into the event list 202 the functional event 18 which made the 
destination the suitable hardware module (here hardware element 1) to a suitable schedule, in order 
to simulate required hardware processing. 

[0073] A hardware module registers into the event list 202 the completion event 19 of functional 
which made the destination OS module as shown in drawing 3 (d), after calculating the processing 
time. 

[0074] OS module will register into the event list 202 the completion event 19 of functional which 
made the processing module the destination, if the completion event 19 of functional is received. A 
processing module will register into the event list 202 the completion event 19 of functional which 
made the application module the destination, if the completion event 19 of functional is received. An 
application module will register the application event 21 for performing the network event 17 for a 
data transmission demand, and another processing into the event list 202 if needed, if the completion 
event 19 of functional is received. 

[0075] Actuation of a network, software, and hardware will be simulated as mentioned above. 
[0076] As mentioned above, the SCS using the general-purpose article concerning the gestalt of 
operation of this invention, and its evaluation equipment Since the engine performance of the 
application on a network and a computer was predicted by simulation When a user makes original 
the system built using the general-purpose article in an escape, modification, or contraction, 
evaluation to the modification can be performed and, thereby, the operational stability after extended 
modification etc. can be guaranteed. 

[0077] Thus, according to this operation gestalt, exchange of the system construction which utilized 
the general-purpose article can be performed about a plant SCS etc., and the system extensiveness by 
the difficult user can be supported partially conventionally. An escape and contraction of the SCS 
which this built using general-purpose components become easy. 

[0078] Moreover, it becomes securable [ operational stability of a plant SCS when the reservation 
and user of operational stability of a plant SCS who utilized and built multi-use parts extend a 
system ]. 

[0079] Thereby, optimization of a user's business and improvement in operability are enabled, and it 
can contribute to promotion of the increase in efficiency of business. In addition, with this operation 
gestalt, not only when using multi-use parts, but even when using exclusive components, the same 
effectiveness can be expected. 

[0080] (Gestalt of implementation of the 2nd of invention) Drawing 6 is the block diagram showing 
the example of 1 configuration of the SCS using the general-purpose article concerning the 2nd 
operation gestalt of this invention, it gives the same sign to the same part as drawing 1 - drawing 5 , 
omits explanation, and describes only a part different here. [0081] Diagnostic equipment 1 10 is 
connected to the data transmission line 99, and also the SCS using the general-purpose article of this 
operation gestalt is constituted like the 1 st operation gestalt. 

[0082] Drawing 7 is drawing showing the example of a configuration of the diagnostic equipment in 
this operation gestalt. 
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[0083] This diagnostic equipment 110 consists of the malfunction detection section 251, the 
configuration description section 252, and a configuration description file 253. 
[0084] The malfunction detection section 25 1 checks periodically the operating status of each 
devices 98,100-105 in the SCS shown in drawing 6 . That is, it is asked whether perform a periodical 
communication link to each device, and normal actuation is made. It notifies to the configuration 
description section 252 noting that abnormalities occur to the device concerned, when the response 
of the purport of abnormalities is received, or when there is no response. 

[0085] The configuration description section 252 copies network configuration and an application 
configuration from the configuration description file 203 of a simulator 102 at the time of starting of 
diagnostic equipment 110, and stores them in the configuration description file 253 at it. Moreover, 
based on the contents of the configuration description file 253, when which device receives the 
notice of an unusual purport from the malfunction detection section 251, re-description of a 
configuration is performed so that the notice result of abnormalities may be made to reflect in the 
network configuration and the application configuration of a system. While rewriting the 
configuration description file 253 and the configuration description file 203 of a simulator 102 based 
on this reconstruction result, it is required that simulation in a configuration of having rewritten for 
the simulator 102 should be performed. 

[0086] The configuration description file 253 stores the network configuration and the application 
configuration of a system. 

[0087] Next, actuation of the SCS using the general-purpose article in this operation gestalt 
constituted as mentioned above is explained. 

[0088] (Processing relevant to network configuration) While the SCS is working, the operating status 
of a device is periodically checked by the malfunction detection section 251 of diagnostic equipment 
110. That is, the operating status of a device is investigated by whether there is any response from a 
network node, or there is nothing. 

[0089] Here, when the abnormalities of which device are detected, based on the abnormality 
detection information concerned and the information on the configuration description file 253, the 
new configuration description file 203 except an unusual device is created by the configuration 
description section 252. 

[0090] Furthermore, from the configuration description section 252, the purport of reconstruction is 
notified to the simulator engine 101 in a simulator 102, and the same simulation as the 1st operation 
gestalt is performed by the simulator 102 based on the reconfigurated configuration except an 
abnormality device. 

[0091] Consequently, engine performance, such as the throughput and response time of a 
communication network, and consumption of a resource, is predicted, and a performance data is 
outputted to the simulation result permanent file 205. 

[0092] (Processing relevant to the both sides of network configuration and an application 
configuration) Scenarios, such as an input which influences a communication link, a failure, etc. 
which are generated in the communication network which performs simulation, and application, are 
set to the simulator 102 in this case. 

[0093] Moreover, malfunction detection by the malfunction detection section 251 is performed like 
the above-mentioned case, and when the abnormalities of a terminal or the components of a 
computer occur, or when it stops for check, it is detected as abnormalities. 

[0094] While reconstruction of a system is performed by the configuration description section 252 
and that result is stored in a simulator 203 like the above-mentioned case based on this malfunction 
detection, the simulation about the system reconfigurated by the simulator 102 is required. 
[0095] Corresponding to this demand, actuation of the application which operates on a terminal or a 
computer is simulated like the 1st operation gestalt by the simulator 102. In addition, when following 
transmission and reception of data on an application simulation, reconstruction of the 
communication network except the device suspended for an abnormal device or check is 
automatically described manually by the configuration description equipment of diagnostic 
equipment 1 10. In this case, simulation with the simulator engine 201 is performed also about the 
described communication network configuration. 

[0096] Consequently, engine performance, such as a speed of response of application, is predicted 
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with the throughput and response time of a communication network, the consumption of a resource, 
etc., and a performance data is outputted to the simulation result permanent file 205. 
[0097] As mentioned above, the SCS using the general-purpose article concerning the gestalt of 
operation of this invention, and its evaluation equipment When the same configuration as the 1st 
operation gestalt was prepared, and also diagnostic equipment 1 10 is formed, the condition of each 
device is checked during system operation and malfunction detection is carried out The contents of 
the configuration description file 203 are reconfigurated according to this, and since it was made to 
perform simulation except for the device which carried out failure, a halt, etc., the same effectiveness 
as the 1 st operation gestalt is acquired, and also corresponding to the change of state under system 
operation, a system evaluation can be performed suitably. 

[0098] Quick management is attained, when a condition changes so that it may follow, for example, 
a system configuration may become unsuitable. 

[0099] (Gestalt of implementation of the 3rd of invention) In the SCS of the 1st or 2nd operation 
gestalt, the SCS of this operation gestalt prevents the important file deletion in each devices 98,100- 
105 which constitute a system etc., and secures operational stability of a system. 
[0100] For this reason, in the SCS of this operation gestalt, the software configuration shown in each 
devices 98,100-105 at drawing 8 is prepared. 

[0101] Drawing 8 is the block diagram showing the example of a software configuration prepared in 
each configuration equipment in the SCS using the general-purpose article concerning the 3rd 
operation gestalt of this invention. 

[0102] As shown in this drawing, Shared library 304 is formed on an operating system 305, and, as 
for the system of each devices 98,100-105, the application process 300 and the resident monitor 
process 301 are further established on Shared library 304. 

[0103] Here, the application process 300 is general application performed on a calculating machine, 
and accesses the file 302 on a disk through Shared library 303 of the I/O relation in Shared library 
304. 

[0104] The resident monitor process 301 notifies a user of that, in case access to the file 302 through 
Shared library 303 of the I/O relation by the application process 300 is supervised and file deletion 
and file rewriting are performed. Moreover, when the file 302 on a disk is operated, the resident 
monitor process 301 records record of file manipulation on the file manipulation recorder file 306, 
and enables it to return before actuation. 

[0105] Shared library 304 is share dry BURARI which an application program uses in common. The 
library of the file manipulation relation in this Shared library 304 is transposed to the file 
manipulation related library 303 for a file manipulation monitor from the existing thing. 
[0106] Shared library 303 (henceforth file manipulation and Shared library 303 for a monitor) of this 
file manipulation relation is constituted so that it not only deals with access to the file 302 on the 
disk by the application process 300, but it may notify that to the resident monitor process 301 and 
file manipulation record can be recorded on the file manipulation recorder file 302, when there is this 
access. 

[0107] Next, actuation of the SCS using the general -purpose article in this operation gestalt 
constituted as mentioned above is explained. While I/O-related Shared library 303 and the file 
manipulation recorder file 306 which are shown in each calculating machine which constitutes a SCS 
as shown in drawing 1 or drawing 6 at drawing 3 are prepared, the resident monitor process 301 is 
operated. 

[0108] This resident monitor process 301 is always operating on a computer, and the actuation to the 
file 302 on the disk of the application process 300 is always supervised by this monitor process 301. 
[0109] Here, actuation when there is a ******** actuation demand is explained from application 
300 using drawing 9 to the file 302 on a disk. 

[0110] Drawing 9 (a) is drawing showing actuation of the file manipulation in this operation gestalt, 
the Shared library for a monitor, and a resident process, and shows actuation of the conventional 
Shared library for file manipulation to drawing 9 (b) for a comparison. 

[01 1 1] In the conventional Shared library for file manipulation shown in drawing 9 (b), in response 
to the fact that the demand (tl) from application, it is only performing creation of a file, deletion, and 
I/O of a file (t2). Creation of a file, record of deletion, and record of I/O are taken in this 
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conventional Shared library, or there is no function which supervises actuation (creation, deletion, 
I/O) of the specified file in it. This operation gestalt shown in drawing 9 (a) transposed this to file 
manipulation and Shared library 303 for a monitor. 

[0112] When the file manipulation and Shared library 303 for a monitor of this operation gestalt 
shown in drawing 9 (a) are used, the case where a file manipulation demand (ul) arises from 
application 300 is considered. 

[0113] In this case, authorization of initiation of file manipulation before file manipulation activation 
is first required of the resident monitor process 301 from file manipulation and Shared library 303 
for a monitor (u2). Although a user is notified of the purport with this file manipulation demand from 
the resident monitor process 301, when file manipulation is permitted, file manipulation initiation 
authorization is given from the resident monitor process 301 to Shared library 303 (u3). In addition, 
the resident monitor process 301 notifies a user, it supposes that it is the processing which asks for 
authorization only about the file specified beforehand, and you may make it give criminal- 
investigation initiation authorization automatically about other files. 

[0114] Only when this actuation initiation authorization is obtained, file manipulation by Shared 
library 303 is performed, and the purport by which file manipulation is started before that activation 
is recorded on the file manipulation recorder file 306 from Shared library 303 (u4). 
[0115] Then, file manipulation to the file 302 on a disk is performed (u5), and the purport of 
completion of file manipulation is recorded on a file manipulation recorder file after this file 
manipulation completion (u6). 

[0116] thus, if file manipulation, such as access of a file 302, updating, and deletion, occurs, the 
notice in the resident monitor process 301 from the file manipulation related library 303 will be 
performed, and a user will be notified at the time of deletion of the file of arbitration, or rewriting — 
things — ** 

[0117] Moreover, the cage in which that Phil actuation record is recorded on the file manipulation 
recorder file 306, and when required [ it deletes and ], this actuation record is used and it returns 
[ when the contents of the file 302 are changed, or ] to the condition before modification. 
[0118] In addition, in order to return to the condition before modification, the contents of actuation 
of all files or the contents of actuation over the file specified beforehand is recorded on the file 
manipulation record 306. In the contents of the file, a part or when it deletes all or changes, 
difference is also recorded. 

[0119] The SCS using the general-purpose article applied to the gestalt of operation of this invention 
as mentioned above, It is constituted like the 1st and 2nd operation gestalten, and also to each 
computer which constitutes a system Actuation file-related Shared library 303 and the resident 
monitor process 301 are established. Since it was made to notify a user when it was going to operate 
deletion, updating, etc. of a file which supervised file manipulation, such as access of all the files on 
a computer, updating, and deletion, and were specified beforehand The actuation of an inaccurate 
file leading to unstable actuation of a system can be supervised, actuation activation can be 
prevented, and the actuation by which the system which utilized the general-purpose article was 
stabilized can be secured. Therefore, failure generating can be prevented. 

[0120] Moreover, in the SCS of this operation gestalt, since the record which operated the file 302 
on a disk was recorded on the file manipulation record 306, when actuation becomes unstable by 
modification of a file, it can return to a front condition. Moreover, since record of file manipulation 
remains, the restoration and the subsequent analysis at the time of failure generating can be 
performed easily. 

[0121] It is expectable to enable optimization of a user's business and improvement in operability, 

and to contribute to promotion of the increase in efficiency of business by these. 

[0122] 

[Example] Below, the example of an operation gestalt is explained. Here, it states taking the case of 
the SCS with which the 1st, 2nd, and 3rd operation gestalten were put together. 

[0123] In the SCS of a plant, the case where the new sensor 106 is added to a current configuration is 
considered. A sensor 106 transmits data to a database server 103 and the operator station 104 
periodically. Therefore, if a sensor 106 is added, the traffic on LAN may increase and the 
transmission capacity of LAN may be exceeded. Then, the network engine performance is predicted 
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supposing the time of a steady state or an abnormal occurrence using a simulator 102. 

[0124] First, the parameter and connection condition of each component are described by the 

configuration description file 203 of a simulator 102. It is described by the scenario file 204 that 

generating of a Request-to-Send event suitable for the situation assumed is simulated. 

[0125] In this case, the example of description of the configuration description file 203 which can be 

set is shown below. 

[0126] Here, the component corresponding to each node is described according to a network 

protocol hierarchy. 

[0127] 

# The component of level which processes IP protocol # ####### IP # 

mmmmmmmmmmmmmmmmmmmhmm Type ip # Type Name of a component 

IfzcOOl # Identifier Ipadrs of a component A30:B03:C 01 :001 # Parameter of a component (IP 
address) 

UpperP TfzcOOl # Parameter of a component (higher-level protocol) 
LowerP CfzcOOl # Parameter of a component (underlying protocol) 

Type IPName Ifzc002Ipadrs A30:B03:C01:002UpperP Tfzc002LowerP Cfzc002 .. <An omission> 
and Type IPName Ifzc020Ipadrs A30:B03:C01:020UpperP Tfzc020LowerP Cfzc020 [0128] 

# Identifier UpperP IfzcOOl # of a component Component 

mmmmMAcmmmmmmmmmmmmmmmmmmm#######TypQ of the communications 

processing level by Ethernet CSMACD # Type Name of a component CfzcOOl # Parameter of a 
component (higher- level protocol) 

MACadrs A0:00:01:00:00:00 # Parameter of a component (MAC Address) 
Cable Cable: A # Initial entry Type of a component CSMACDName Cfzc002UpperP 
Ifzc002MACadrs A0:00:01:00:00:01Cable CablerA <An omission> and Type CSMACDName 
Cfzc020UpperP Ifzc020MACadrs A0:00:01:00:00:19Cable Cable:A [0129] 

# The component and connection situation of cable level for a communication link # 
##############^^ Ty p e etherCable # Type 
Name of a component CablerA # Identifier SPV of a component 0.77 # Parameter 
ConnectCSMACDN of a component 20# Initial entry of a component (the number of connection 
nodes) 

ConnectCSMACD CfzcOOl 10 # Initial entry of a component (connecting location) 
ConnectCSMACD Cfzc002 20 .. <An omission> and ConnectCSMACD Cfzc020 200 [0130] In a 
steady state, it is assumed that a data Request to Send occurs periodically and a lot of data Requests 
to Send occur at the time of abnormalities. Therefore, the multi-statement of the scenario file 204 is 
carried out so that Request-to-Send event generating suitable for the situation assumed may be 
simulated. The example of description of the scenario file 204 is shown in drawing 10 . 
[0131] Drawing 10 is drawing showing the example of description of the scenario file 204 in an 
example. 

[0132] this drawing - setting — # 1st field:Request-to-Send generating # — the 2nd — component # 
which notifies a field:event — the 3rd — generating time-of-day [ of a fieldievent ] # — the 4th — the 
parameter (data length) of a field:event 

# The 5th field : the parameter of an event (delivery origin) 

# The 6th field : the parameter of an event (destination) 
****** 

[0133] The simulator engine 201 registers into time series the events (Request to Send etc.) which 
read the configuration description file 203, build a network model on a calculating machine on a 
calculating machine, read the scenario file 204, and are planned at the event list 202. 
[0134] Next, it takes out one event at a time from the event list 202 in order of time of day, and an 
event is notified to each component. The actuation according to an event is defined as the module 
library 200, and each component processes according to this. As a result of processing, in being 
required, it registers a new event into the event list 202. 

[0135] It continues processing until the event of the simulator engine 201 is lost on the event list 202 
or it performs simulation by fixed time of day. This calculates the throughput of data transmission, 
the count of collision generating at the time of a communication link, etc. The throughput of 
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transmission and the example as a result of the count of a collision are shown in drawing 1 1 and 
drawing 12 . 

[0136] Drawing 1 1 is drawing showing an example as a result of the throughput of transmission in 
an example. 

[0137] Drawing 12 is drawing showing an example as a result of the count of a collision in an 
example. 

[0138] As mentioned above, it turns out that engine-performance prediction of the throughput of the 
communication network at the time of extension of a terminal, a controller, etc. was made. 
[0139] Next, also in engine-performance prediction of an application process rate when exchange 
etc. carries out components, such as a terminal, etc., in the same format as the above, the 
configuration of the I/O section of a file, the network communication section, etc. is described, and 
processing speed, memory, etc. of CPU are given as a parameter. Simulation is performed by 
describing the events (reading from a disk etc.) planned also like the scenario file 204, and it can ask 
for the processing speed of application etc. 

[0140] Next, also in engine-performance prediction of application process rates, such as a throughput 
of the communication network at the time of extension of a terminal, a controller, etc., etc., it has the 
module library 200 corresponding to the component of each above. A network configuration and the 
configuration of application are described by the configuration description file 203, and events, such 
as a data Request to Send on a network and a data demand of application, are described by the 
scenario file 204. In the application accompanied by a communication link, actuation of application 
and a network can be collectively simulated by treating the event on a network, and the event of 
application as an event of the same level. 

[0141] Next, the throughput of transmission etc. is calculated by simulation with the same said of 
engine-performance prediction of the throughput of the communication network at the time of a halt 
of a terminal, a controller, etc. Thereby, communication link performance degradation, a 
communication link failure, etc. can be predicted. 

[0142] moreover, when diagnostic equipment 1 10 is connected, operating status has the response 
which ** to the ping command, if the communication link by the TCP/IP protocol is performed — it 
is nothing and can check. By re-creating the configuration description file 203 except for a device 
without a response from the contents of the configuration description file 203 created beforehand, 
simulation can be performed and communication link performance degradation etc. can be predicted. 
Moreover, it checks similarly about the operating status of a device, and the fall of the throughput in 
an application level etc. can be predicted by performing simulation if needed at the time of failure of 
a device. 

[0143] Furthermore, the routine which does not usually process to debugging is included in the file 
manipulation related library 303 in Shared library 304 of each calculating machine. By this, when 
there is an actuation demand of the file 302 on a disk from the application process 300, it is notified 
to the resident monitor process 301, and all actuation of the file 302 on the disk from the application 
process 300 can be supervised. 

[0144] Moreover, since there is a notice to the resident monitor process 301 when the actuation 
demand to the file 302 on a disk is, all the contents of actuation or the contents of actuation over the 
file specified beforehand is recorded on the file manipulation record 306. In the contents of the file, a 
part or when it deletes all or changes, difference is also recorded. Thereby, a return in the condition 
before actuation is enabled. 

[0145] in addition, in the range which is not limited to each the above-mentioned operation gestalt 
and example, and does not deviate from the summary, many things are boiled and this invention can 
be deformed Moreover, each operation gestalt and example may be combined as suitably as possible, 
and may be carried out, and the effectiveness together put in that case is acquired. 
[0146] Moreover, as a program (software means) which a computer (computer) can be made to 
execute, the technique indicated in the operation gestalt and the example is stored in storages, such 
as magnetic disks (a floppy disk, hard disk, etc.), optical disks (CD-ROM, DVD, etc.), and 
semiconductor memory, and can be transmitted by communication media and can also be 
distributed. In addition, the setting program which makes the count inside of a plane constitute the 
software means (for not only an executive program but a table and DS to be included) which a 
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calculating machine is made to perform is also included in the program stored in a medium side. The 
computer which realizes this equipment reads the program recorded on the storage, and by the case, 
builds a software means by the setting program, and performs processing mentioned above by 
controlling actuation by this software means. 
[0147] 

[Effect of the Invention] As a full account was given above, according to this invention, the SCS 
using the general-purpose article with which the system built using the general-purpose article can 
check whether it operates stably after the escape etc. when an extended change etc. is made by the 
user etc., and its evaluation equipment can be offered. 

[0148] Moreover, when the contents of the system built using the general-purpose article are 
operated by the user etc. according to this invention, the SCS using the general-purpose article which 
can prevent that the actuation is performed carelessly can be offered. 



[Translation done.] 
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